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Wliat ±s claimed. Is: 

A manufacturing method of a semiconductor integrated 
circuit device comprising a memory cell formed of a MISFET and 
a casacitor formed on a main surface of a semiconductor 
iB, said method comprising the steps of: 

( a ) \ forming said MISFET on the main surface of said 
semiconductosT substrate; 

(b) forming an insulating film above said MISFET by the 
plasma CVD metho^ at a temperature of 450°C to 700°C; 

(c) forming\a trench by etching said insulating film; 

and 

(d) depositing ^ silicon film on said insulating film 
and in said trench, air$ removing the silicon film on said 
insulating film to form a Xj-ower electrode of said capacitor on 
the inner wall of the 

2. The manufacturing methcM of a semiconductor integrated 
circuit device according to claxiQ 1, 

wherein crystal grains growh from crystal nucleuses of 
silicon are formed on a surface of\bhe silicon film of said 
step (d). 

3 . ^****'^<rhe manufacturing method of a semiconductor integrated 
circuit devise according to claim 1, 

wherein sa^Ss^manuf acturing . method of a semiconductor 
integrated circuit devis^ /further comprises, after the step 
(d), the steps of: 

(e) forming a capacitor ^vinsulating film of said 
capacitor on said lower electrode; and 

(f) forming a conductive film cons€lst;uting an upper 
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4^ The manufacturing method of a semiconductor integrated 
cirdijiit device according to claim 1, 

wherein said semiconductor integrated circuit device 
has anXarea in which said memory cell is formed and an area in 
which a iogic circuit is formed, and said manufacturing method 
of a semiconductor integrated circuit device con^rises, before 
said step (bX, the step of: 

(e) forrrt^ng, in said area in which a logic circuit is 
formed, an n \channel MISFET and a p channel MISFET 
constituting said \ogic circuit, each of said n channel MISFET 
and said p channdQ. MISFET comprising a gate electrode 
containing n type impunity and a gate electrode containing p 
type impurity, respect i^^fely. 

5 . The manufacturing miBthod of a semiconductor integrated 
circuit device according to^claim 1, 

wherein said plasma CVDs^ method is the CVD method using 
a high-density plasma. 

6. A manufacturing method of\a semiconductor integrated 
circuit device comprising a memory d;ell formed of a MISFET and 
a capacitor formed on a main surfiace of a semiconductor 
substrate, said method comprising the &teps of: 

(a) forming said MISFET on the n^ain surface of said 
semiconductor substrate; 

(b) depositing a first insulating \film above said 
MISFET at a predetermined temperature; 

(c) depositing a second insulating film\on said first 
insulating film at a temperature higher \ than said 
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prede^rmlned temperature; 

(oJ forming a trench by etching said first and second 
insulating^^lms ; and 

(e) depositing a silicon film on said insulating film 
and in said treiKSh, and removing the silicon film on said 
second insulating fj>to to form a lower electrode of said 
capacitor on the inner wip^ll of Llili" LlLsauh*.j 

The manufacturing method of a semiconductor integrated 
ci^uit device according to claim 6 , 

wherein said temperature higher than said predetermined 

temperalsmre is in a range of 450°C to 700®C. 

8. TheSjnanufacturing method of a semiconductor integrated 
circuit device according to claim 6, 

wherein ^M^stal grains grown from crystcil nucleuses of 
silicon are formed on a surface of the silicon film of said 
step (e). 

9. The manufacturing method of a semiconductor integrated 

6, 



Lng method of a semiconductor 
ler comprises, after the step 



circuit device according 

wherein said manufaci 
integrated circuit device f\ 
(e), the steps of: 

(f) forming a capacitor ihsulating film of said 
capacitor on said lower electrode; and 

(g) forming a conductive film constituting an upper 
electrode of said capacitor on said capacitor\insulating film. 

^ loT^^'^'^^Qie manufacturing method of a semiconductor integrated 
circuit devicfe^^Oigcording to claim 6, 

wherein said semiconductor integrated circuit device 
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has an area in which said memory cell is formed and an area in 
a logic circuit is formed, and said manufacturing method 
semiconductor integrated circuit device comprises, before 
ep (b) , the step of: 

forming, in said area in which a logic circuit is 
formed, dij n channel MISFET and a p channel MISFET 
constituting\said logic circuit, each of said n channel MISFET 
and said p Vhannel MISFET comprising a gate electrode 
containing n ty^ impurity and a gate electrode containing p 
type impurity, resj 

11. A manufacturing method of a semiconductor integrated 
circuit device, compri§4.ng the steps of: 

(a) forming a HISFET on a main surface of a 
semiconductor substrate; aiH 

(b) forming an insulting film containing impurity 
above said MISFET by the plasma CS{D method at a temperature of 
450''C to 700°C. 

12. The manufacturing method of a semiconductor integrated 
circuit device according to claim 11, 

wherein said impxirity is phosphorus. 
13T*" — "^^he^jnanufacturing method of a semiconductor integrated 
circuit device accoJtiMiaJto cl^im 11, 

wherein said pl^isma CVDrltetljod is the CVD method using 
a high-density plasma. 

14. A manure turing method of a semiconductor integrated 
circuit device, comprising the steps of: 

(a) forming Xa MISFET on a main surface of a 
semiconductor 
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) depositing a first insulating film above said 
MISFET at predetermined temperatiire ; 

(c) pri^arizing a surface of said first insulating 
film; and 

5 (d) formings, a second insulating film containing 

impurity on said firsV insulating film at a temperature higher 
than said predetermined iwamp^-rai-i^T^fi^ . 

15. The manufacturing method of a semiconductor integrated 
circuit device according to claim 14, 

10 wherein said impurity is phosphorus. 

16. The manufacturing method of a semiconductor integrated 
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H* circuit device according to claim 14, 
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3^ wherein said first and second insulating films are 

O 

Hi formed by the CVD method using high-density plasma. 

Ill 

SI 15 17. A semiconductor integrated circuit device, comprising: 
\\\ (a) a MISFET formed on a main surface of a 

semiconductor substrate; and 

(b) a capacitor connected in series to said MISFET, 
wherein said capacitor comprises: 
20 (bl) a lower electrode made of a silicon film, which is 

formed at a concave portion in a lamination layer of a first 
insulating film formed above said MISFET and a second 
insulating film formed on said first insulating film and 
having smaller impurity content than said first insulating 
25 film; 

(b2) a capacitor insulating film formed on said lower 
electrode; and 

(b3) an upper electrode formed of a conductive film 
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formed on said capacitor insulating film. 

18. A semiconductor integrated circuit device, comprising: 

(a) a MISFET formed on a main surface of a 
semiconductor substrate; and 

(b) a capacitor connected in series to said MISFET, 
wherein said capacitor comprises: 

(bl) a lower electrode made of a silicon film, which is 
formed at a concave portion in a lamination layer of a first 
insulating film formed above said MISFET and a second 



•«f 10 insulating film which is thinner than said first insulating 
film and formed on said first insulating film; 

apt 

H* (b2) a capacitor insulating film formed on said lower 

i5 electrode ; and 

P 

\\i (b3) an upper electrode formed of a conductive film 

III 

\l 15 formed on said capacitor insulating film. 

III 19. The semiconductor integrated circuit device, according 

to claim 18, 

wherein said second insulating film has a smaller 
impurity content than said first insulating film. 

20 



